There is now considerable interest in the application of alkaline anion-exchange membranes (AAEMs, OH --conducting membranes) in fuel cells. The advantages and disadvantages of this have been detailed in recent reviews, 1 a summary of the benefits being: (1) ) are present in alkaline fuel cells in which CO 2 is supplied to or generated at the electrodes, otherwise undesirable carbonate precipitation will occur, a major problem with traditional aqueous KOH electrolyte AFCs. tetramethylhexane-1,6-diamine was selected as the amination / cross-linking agent due to recent reports that cross-linked polymers synthesised using this diamine exhibited high stability towards alkali. 7 Reaction between the diamine and poly(vinylbenzyl 45 chloride) was confirmed using Raman spectroscopy. § Figure 1 compares the H 2 /O 2 fuel cell performance curves obtained with AAEM-MEAs both with and without the alkaline interface. It was seen that there was a substantial increase in the peak power density at 50°C (from 1.6 to 55 mW cm ) was lower than that found with the AAEM-MEA (1.5 Ω cm 2 ), which was a contributing factor towards the lower power performance of the latter. Further noteworthy points are that (1) the AAEM used, (2) the level of loading of the alkaline interface polymer, and (3) 75 the electrode fabrication methodology are all far from optimised; a study into these factors is now being undertaken, and higher performances are anticipated in the future.
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This performance data indicates that the interface polymer is crosslinked. After this 233 h test, the methanol/O 2 performance was reevaluated, and the peak power density was observed to have increased to 1.1 mW cm -2
; this clearly indicates that performance was recoverable. The ion-exchange capacity of the membrane after 105 the 233 h test had reduced by less that 5%. In contrast, the performance of a KOH electrolyte AFC (6 mol dm -3 ) degraded rapidly over the course of 70 h at 60°C and 94 h at 30°C, due to carbonate precipitation at the anode, when fuelled with methanol. 9 The above observations demonstrate that elimination of M n+ 110 cations in such systems minimises performance losses due to carbonation, thereby allowing alcohols to be used in AFCs. This is contrary to current wisdom and fully validates the innovative approach outlined in this article. Future work, as well as the MEA optimisation mentioned above, will include the evaluation of 115 Ag-and Au-containing electrodes in AAEM-MEAs.
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